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Supplementary figures



Supplementary Figure 1

Dark current characteristic of the Hamamatsu S1087 photodiode; extracted from [29]



Supplementary Figure 2
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Low-noise SC amplifier used as first stage in both ECoG channels and K+ channel;  
timing diagram, transfer function and specifications. 
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Supplementary Figure 3
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Topology of utilised first-order SC low pass filter used as second stage in ECoG Ch A, 
ECoG Ch B and in K+ Ch; timing diagram, transfer function and specifications. 
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Supplementary Figure 4

Typical measured frequency response of the K+ channel characterised by a low frequency 
gain of 27dB and a -3dB bandwidth of 7Hz.



Supplementary Figure 5
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Proposed current AFE, incorporating a SC TIA stage, a CDS stage and a S/H stage. The block 
diagram on the top left is a simplistic representation of the current AFE and its operation, 
converting current into voltage with a variable impedance 1G or 10G or 10G Ohm set by 
controlling the timing TS of the switches. The timing inset graph presents the switches’ control 
signals of the proposed SC circuit, where x is the time of one period varying as 1ms, 10ms and 
100ms according to the desired transconductance gain of 1G, 10G and 100G, respectively.

Operation
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TINT :integration time set to 1,10,100 
msec (x in phase diagram)

C1, CF, CH :  1pF



Supplementary Figure 6

Power consumption and  area breakdown of the LENBIC blocks. 
LENBIC has been fabricated in the AMS 0.35um CMOS process, 
occupies an area of 7.5mm2 and is powered by 3.3V.

Two stage Miller OPAMP topology of the utilized SC circuits of 
this work. Summarized specifications: 

IREF 10nA

C1 3pF

VDD 3.3V

Transistor W[um]/L[um]

M1,M2 50/1

M3,M4,M5,M6,M7,M8 20/1

Transistor W[um]/L[um]

M1,M2 1/0.35

Transmission Gate switch 
of the utilized SC circuits of 
this work



Supplementary Table 1

*DT : Discrete Time
**CT : Continuous Time


